As an important part of concrete, the improvement effect of admixture on the performance of concrete has been paid more and more attention. In this paper, the effect of the compounding ratio of polycarboxylate liquor with different functions on the dosage sensitivity and slump retention of the admixture was studied. Foam control technology was used to improve the viscosity of concrete which was in favor of the fillability of concrete. In addition, the optimal formulation of proprietary admixture was determined by compressive strength test.
INTRODUCTION
Underwater grouting pile concrete is a kind of typical underwater concrete. The ordinary concrete has poor resistance to dispersion and low strength in water, while the underwater non-dispersive concrete has the characteristics of self-leveling, selfcompacting and vibration-free, which can simplify underwater engineering. Therefore the development and application of underwater non-dispersive concrete has become the development direction of underwater concrete [1] [2] . However, longterm practice shows that even if the grade is increased by two grades, the quality of underwater pile concrete is still difficult to guarantee. The reason is that the cohesiveness of ordinary concrete can't meet the dispersion effect of the underwater environment. The concrete is prone to wrap, mud and even piles after being affected by water flow [3] [4] .
In this study, by investigating the characteristics that the incorporation of flocculant will increase the water consumption and plastic viscosity of concrete, Adjusting the proportion of polycarboxylate liquor and auxiliary agent in the admixture, the workability, filling rate and compressive strength of the underwater grouting pile concrete were investigated. In addition, the best compounding solution of the polycarboxylate liquor and auxiliary agent was determined.
MATERIALS AND TEST METHODS

Materials
(1) Cement The physical and mechanical properties of P.O42.5 cement are shown in TableI. (2) Fly ash The fly ash used in this study was grade Ⅱ fly ash with a 45μm sieve residue of 14.8%, a loss on ignition of 5.8% anda water requirement ratio of 98%.
(3) Slag powder The slag powder used in this study was grade S95 with a specific surface area of 395m2/kg and a loss on ignition of 2.2%.
(4) Fine aggregate Natural river sand (II area medium sand) was used as the fine aggregate.
(5) Coarse aggregate The coarse aggregate used in this study had a continuous grain size between 5 and 31.5 mm.
(6) Flocculant The flocculantused in this study was polypropylene-based polymer. The cement loss was 0.1% in the anti-dispersion index, and the suspended matter content was 72 mg/L.
(7) Polycarboxylicliquor and retarding agent Polycarboxylicliquors were numbered as ZJSS-15, ZJSS-08 and ZJSS-14. The retarding agent was numbered as P.
Mix Proportion
The mix proportion of concrete was designed according to the mix proportion of the underwater grouting pile concrete based on the existing research, as shown in TableII. 
Test Methods
(1)Workability of concrete
The workability of concrete is tested in accordance with the standard (JGJT 283-2012, "Technical Specifications for Self-compacting Concrete Applications", China),and the flow rate is measured using the slumping cylinder discharge time.
(2) Casting The underwater samples were casted according to the standard (DL/T 5117-2000, "Testing Procedure for Underwater Non-Dispersible Concrete", China). The 150 mm × 150 mm × 150 mm cubicmold was placed in the water tank. The height different of the water surface and the upper part of the test mold was 500mm.The mixture was poured into the mixture with a shovel from the surface of water to exceed the surface of the test mold. The test mold was taken out from the water, tapped on both sides with a wooden hammer, and placed in the water for maintenance. When the predetermined age was reached, the compressive strength test was processed. When the land test sample was formed, the test mold was placed in the air, and the rest procedures were the same as the underwater test samples.
RESULTS AND DISCUSSION
Influence of the Proportion of Polycarboxylate Liquor on the Workability of Underwater Grouting Pile Concrete
In this study, the ratio of the two polycarboxylate liquors was adjusted to investigate its effect on the workability of the concrete. A was used to indicate the polycarboxylic liquor ZJSS-15, B was used to indicate the polycarboxylic liquor ZJSS-14.
It can be seen from tableIII that the effect of the compounding ratio of polycarboxylate liquor on the sensitivity of the dosage of the additives and the timedependent change of the expansion is especially evident. For the first three groups which only add the water-reducing component, the admixture content is low, but the fluctuation of the dosage have evident effect on the workability of the concrete and the work loss of the concrete is fast. 
Influence of the Content of Air Entraining Agent on the Filling Rate of Underwater Grouting Pile Concrete
It can be seen from tableIV that the addition of the air entraining agent to the admixture can significantly reduce the T500 value, which means that the air entraining agent can significantly reduce the plastic viscosity of the concrete. From the gas content data, simply adding the air entraining agent will cause the concrete gas content to increase. And there are obvious large bubbles on the surface of the fresh concrete, which not only affects the appearance of the hardened concrete, but also adversely affects the strength of the concrete. 
Influence of Special Admixture on Concrete Strength of Underwater Grouting Pile
It shows the compressive strength of concrete. It can be seen from TableV that the increase of the air entrainment has a certain weakening on the concrete strength, but the difference is weak. The difference between the compressive strength at 7 days of test 1 with the lowest gas content and that of the test 3 with the most gas content is mostly significant, which is 2.7 MPa. While at 28 days, the difference is reduced to 1.5 MPa. From the aspect water to land ratio, both the compressive strength at 7days and that at 28days meet the relevant specifications. According to the above test, for the construction characteristics of the underwater grouting pile concrete studied in this paper, the formula of the special admixture is shown in TABLEⅥ. 
CONCLUSIONS
(1) An appropriate compounding ratio was selected. And the combination of two polycarboxylic liquors can achieve low dosage sensitivity and high slump retention effect, effectively improve the production efficiency of underwater grouting pile concrete, and reduce the segregation and later magnification risks caused by the improper use of admixtures.
(2) The addition of the control foaming component effectively solves the problem of large viscosity and slow flow rate caused by the flocculant, meets the construction requirements of the underwater grouting pile concrete. Meanwhile, the special admixture improves the workability of the concrete with no significant effect on the strength.
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